splendidly to account without detriment to her educational institutions or residential amenities that, with a pop'ulation of 100,000, she had before the War a visitors' list of 150,000, and buildings unrivalled in -many a metropolis." MINERAL WATERS.
The actual site of Cheltenham was on the lower lias overlaid in certain parts by variable depths of sand and gravel. The 'mineral springs were derived from the underlying beds of the new red sandstone from which the water, laden with chlorides, found its way through cracks and fissures in the various marls of the lias, deriving in its upward course various medicinal properties from the salts with which it is brought in contact. The waters of the springs which had been acquired by the Corporation had been analysed by Professor Thorpe,. whose results coincided with those made by Sir Humphry Davy in 1811, and those made by Messrs. Abel and Rowney in 1847. The constancy of the chemical constituents of the waters was therefore assured. The table shows the composition of the different springs in comparison with the waters of the principal spas of Europe. Dr. Kirkland classified the waters as:
(1) The muriated, or those which contained much chloride of sodium, such as the Pittville and Lansdown.
(2) The magnesium, or those which contained much sulphate of magnesium, such as the Chadnor and Fieldholme. THE All the waters contained sulphate of soda in varying proportions, and the Pittville contained also bicarbonate of soda, and was the only alkaline water in England. The Chadnor contained carbonate and sulphate of calcium in sufficient quantity for therapeutic efficiency. The Pittville water, containing bicarbonate of soda and sulphate of soda, might therefore be termed an alkaline sulphated water resembling Marienbad more than Carlsbad, inasmuch as it was cold and contained more chloride of sodium. The Lansdown water resembled Kissingen in its sodium chloride content. It was difficult, however, to attempt a classification of spas upon the chemical constituents of their waters. For example, Brides-les-Bains was called the French Carlsbad, for it was apparently well adapted to the treatment of the same class of patients, yet the composition of its springs was not very similar. Bridesles-Bains springs contained no sodium bicarbonate, a very important distinction between. them and Carlsbad. It was certain that water produced in Nature's laboratory could not be imitated by man. The effect of a synthetic production was comparatively nil when compared with the natural mineral waters, especially in their nascent condition, fresh from the spring.
The maladies suitable for treatment by Cheltenham waters belonged to the large class of chronic disorders caused by imperfect or perverted metabolism of the nitrogenous, carbohydrate or fatty constituents of our food. These included the functional dyspepsias, hepatic and renal affections, glycosuria and diabetes, obesity and abdominal plethora, and the ailments comprised in the generic terms goutiness and rheumatism. In the ab-articular form. of goutiness or so-called rheumatism, as lumbago, sciatica, torticollis, &c., the toxins produced by this faulty metabolism were absorbed into the general circulation and deposited in the white fibrous tissue. In the articular forms we seem to have a subinfection by attenuated yet effective bacteria. The intestinal tract was the chief potential source of fibrositis, myositis, neuritis and all nontraumatic articular disorders, and patients so affected generally drank too little water.
Excluding all dyspepsias having a basis of organic disease, some of the secondary dyspepsias were greatly benefited by treatment at Cheltenham, especially those dependent on certain affections of the liver and bile-ducts, as biliary calculi and gravel, catarrh of the bile ducts, hepatic congestion due to alcoholic or dietetic excesses. Functional dyspepsias were of two kinds: (1) The sthenic, hyperacid or hyperchlorhydric; and (2) the asthenic, hypoacid or hypochlorhydric.
The type of the sthenic 'dyspeptic was the man about, or a little over, middle age, strong, energetic and capable, a captain of industry oy one having the burden of a large business or may be a stockbroker.
His appetite was excellent, but he hurried over his meals, which he consequently bolted. He stoked for 25 knots an hour and went every knot. He was irritable and impatient, and often suffered from palpitation. About four hours after a meal he might complain of a feeling of hunger and uncomfortable distension, sometimes of such a distressing nature as to simulate angina pectoris. As a rule, heartburn and pyrosis were characteristic symptoms. This was the patient eminently suitable for spa treatment. For the danger looming ahead was the development of arteriosclerosis. The first thing to do with such people was to clear the prima viae with blue pill for one night and then begin a course of the waters. As prolonged use of waters containing a large quantity of sodium chloride increased the gastric secretion of hydrochloric acid and as they suffered already from excessive acidity, a water almost free from sodium chloride was chosen, such as the Fieldholme, given perhaps warm in the early morning and at noon.
Th.is water contained nearly equal quantities of sulphate of soda and sulphate of magnesia, and in suitable doses was an efficient purgative. With a carefully arranged diet and exercises it might be hoped that a course of these waters and the sedative climate would avert or at least delay the processes tending to arteriosclerosis. To prolong the working activities of able business men, even for a few years, was an asset to the nation.
The Fieldholme water was equally useful in obesity, abdominal plethora and haemorrhoidal conditions.
With reference to the other type of dyspepsia-in which there was a diminution in the hydrochloric acid of the gastric juice: the subject had often been overworked or overworried, or was a convalescent from acute illness, or had resided in hot climates. The signs were a large, flabby, indented tongue, poor appetite, weak and quick pulse, pain and discomfort shortly after meals, constipation and depression. It was in this chronic form of dyspepsia that the chloride of -sodium springs proved beneficial, the prolonged use increasing the gastric secretion of hydrochloric acid. The Lansdown water closely resembled Kissengen, and in asthenic conditions was best given cold.. Its' laxative tendency increased its usefulness. The small amount of iron it contained might also aid as a blood-restoring agent. This water should also be prescribed in chronic gastro-intestinal catarrh, which was so frequently a prelude to an attack of appendicitis.
The Pittville and the Chadnor springs might be regarded as a hepatic and a renal water respectively. The Pittville, as already stated, was the only alkaline water in Great Britain. It resembled in every particular Carlsbad or Marienbad, with more chloride of sodium, and, like the latter water, was cold. A course of Pittville water was adapted for the treatment of the same class of cases as it was customary to send to Marienbad. Such cases belonged to the chaotic category of disorders variously termed congestion of the liver, torpid liver, biliary catarrh, gastro-duodenal catarrh, tropical liver, &c. They were, however, all dependent on a common cause-viz., the absorption of toxins due to microbial agency and perverted or defective metabolism and their action on the hepatic cells and ducts. These poisons, and possibly the microorganisms themselves, were taken up by the radicles of the portal vein, thence conveyed to the great toxin filter of the body, the liver, where the hepatic cells either destroyed or arrested them, and returned them in the bile to the bowel. But the greater part of this bile was re-absorbed again and again. At last a stage was reached when the portal blood contained so much toxic material that the hepatic cells were overtaxed and the bile excreted by them produced a low grade catarrhal inflammation ofthe surfaces over which it passed and upon which it rested. The catarrhal changes in the gall-bladder thus caused might eventuate in cholecystitis or the formation of gall-stones.
Should the toxins be still more virulent, or the hepatic cells more paralysed, some might pass into the systemic circulation causing headache, mental confusion, dullness, depression, gastric disturbance, and all the other phenomena comprised in the much used term " biliousness." The administration of the Pittville water in full doses washed away the poisons in the bowels and thereby lessened their absorption into the portal system. At the same time it stimulated the flow of bile and pancreatic juice and thus cleansed the biliary channels of the products of the catarrh. The evening before beginning the water it was well to give a blue pill. This water also had its uses in bronchial catarrh, glycosuria and diabetes, but in the case of obese glycosurics, Dr. Kirkland preferred the Fieldholme.
The Chadnor or renal water contained a large quantity of sulphate of magnesia, 14'707 gr. to the pint, and a very fair amount of carbonate and sulphate of calcium-viz., 4'548 gr. of the former and 7T9325 gr. of the latter. Both the magnesium and calcium salts were valuable diuretics. Why the calcium or earthy salts should act so efficiently in renal and vesical disorders it was difficult to say. But that they did so was proven by the reputation the Contrex6ville Spa enjoyed in such maladies, and the principal ingredients of its waters were carbonate and sulphate. of calcium. It was not claimed for the Chadnor water that it would dissolve renal or vesical calculi, but it did rid the kidney of gravel and relieve the conditions on which stone depended. A course of this water might also be advised after operations on the urinary tract. Many highly intelligent patients had assured him of the beneficial results of small doses of sulphate of magnesia in rheumatic troubles. Sir James Barr's advocacy of calcium in myalgia and kindred disorders had also led him to try the Chadnor water for rheumatic cases. As a result of the experience not only of others but of himself, he could speak of the good effects of this water in inflammation of white fibrous tissues, such as lumbago, myalgia, torticollis, and other forms of fibrositis. These four waters therefore, differing as they did in composition, supplied weapons to the physician the value of which was only limited by the skill with which he could wield them.
In the matter of climate, Cheltenham owed much to its hills. Situated in a valley at an altitude of 206 ft. above sea-level, the hills were not so near as to cast shadows or to interfere with the amount of bright sunshine or to break the even flatness of its plain. On the other hand they were near enough effectively to shield the town from the east and north-east winds, for an escarpment of the Cotswolds partly encircled it on that side. The Welsh mountains to the South-west, and the nearer ridge of the Forest of Dean, drew off some of the moisture of the prevailing Atlantic winds. The combined results of these factors were a low rainfall, a satisfactory amount of bright sunshine and a moderate humidity. For the years 1914 and 1915, according to the reports of Mr. Saxby, the Borough meteorologist, the rainfall was 27x38 and 32x79 in., the number of rainy days being 167 and 154, and the amount of bright sunshine 1,576 and 1,562 hours per annum. The mean humidity was 81 and 82, and the mean air temperature 50V8°F. and 48'8 F., with maxima of 58 and 56, and minima of 43-7 and 41,7. The percentages of the prevailing winds for a year, taken at random, were: Calms 6'3, N. 3.8, N.E. 8, 2, E. 4, 8, S. 11P6, S.W. 34.4, and N.W. 11i5.
The climate of Cheltenham was therefore sedative, equable and temperate, suitable for a winter as well as a summer course, whereas the winter in most continental health resorts was of so rigorous a nature as to prevent them remaining open for health seekers for more than six months in the year. In summer the heat of the sun was mitigated by the foliage of the fine trees which lined the Promenade and other avenues. In the early morning when invalids resorted to the Spa, the air was pure and refreshing.
Throughout the year, then, the climate whs well suited for cases of bronchial catarrh with scanty secretion and emphysema, for cardiac trouble, valvular or myocardial with maintained compensation, for hyperpiesis, for those suffering from degenerative affections of the bloodvessels, for chronic renal disorders, and to counteract the deleterious effects of residence in hot climates and the after effects of malaria. For those who in the present war have had their nervous systems strained and racked either in the trenches, in the heat of the fray, or at home while they only work and watch and wait, a sojourn at Cheltenham was of inestimable benefit.
It was unsuitable for cases of catarrhal or spasmodic asthma, neuralgia, simple anaemia, pulmonary tuberculosis, and for those of a fairly robust constitution convalescing from influenza, typhoid or pneumonia, or those aged under 50 who were simply run down and required a very bracing air. If such should come they must seek the bracing plateau of Cleeve Hill, access to which is easily attained by electric tram.
Whether it was that the climate led, as Dr. Kirkland believed, to a. lowering of vascular tension, or that the risk of chills was minimized, people in Cheltenham lived to a great age.
If the late Sir James Goodhart's maxim were true that "plain living, high thinking and water drinking form the best protection against the ills that flesh is heir to," then the motto on the borough arms of Cheltenham, " Salubritas et Eruditio" was well justified.
Dr. FORTESCUE Fox: The new sciences of medical hydrology and climatology -which grew up in Europe in the Victorian era are rapidly changing the empirical practice which formerly ruled at health resorts, and it is now incumbent upon every spa which claims to be of medical value to develop its own particular health-promoting resources (materies therapeutica) on a scientific or experimental basis. Whilst the duty of promoting the general amenities of a health resort belong primarily to the local authorities, the duty of taking charge of the evolution of the spa as a, place of health naturallyfalls to the medical profession in each locality. Some of the guiding principles in this development at the present time may be stated as follows:
(1) The Care of the Springs (Captage of the French).-Many waters have been allowed to deteriorate, disappear or run to waste from lack of expert knowledge and handling.
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(2) Examination of the waters by recent methods, so as to determine for example the presence of colloidal metals and ferment actions, together with a full experimental investigation into their general actions and uses.
(3) The Choice of Surface Treatments.-The treatment of disabled soldiers has shown the value of external treatments, and it is desirable that a selection should be made in each locality of the procedures that are not only most useful at the present time but such as will best reinforce the action of the waters and climate.
(4) Individuality of, the Spa.-Every health resort has its own definite -indications, from natural endowment-some of the smaller and restful spas -being, for example, of much value in nervous disorders. The cultivation of individuality and the limitation of indications are especially needed among the British spas.
Researches of this kind may be laborious and require prolonged observation, but it is a branch of medicine which will repay cultivation, and it is no longer possible for any spa to enjoy a permanent reputation without a wellfounded scientific basis.
